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Our research aims to develop a novel biomarker for diagnosis of several diseases including cancer,
inflammation or respiratory disorder by using serum bank of a large patient-based registry of
BioBank Japan (BBJ) Project. To elucidate disease specific markers in sera, we integrated four
advanced technologies as follows: 1. Metabolome system for systematically detecting metabolites, 2.
High sensitive exosome counting system, 3. Lectin array system for analyzing difference of sugar
chain on proteins, 4. Detection system of the sulfur-modification of proteins.

1. Metabolome analyses by using sera from disease patients

To clarify the quality of sera in BBJ, we analyzed the different stock samples by metabolome system.
Almost of metabolites in sera were not affected by storage time or temperature, suggesting that the
quality of sera from BBJ is suitable for using metabolomics analyses. By using cross-sectional cohort
samples of sera, we found several water-soluble metabolites were specifically changed in sera from
colon cancer patients. Furthermore, systematic analysis of lipid metabolites revealed that three
linolenic acid-derived metabolites were increased in colon cancer sera, indicating that lipoxygenase
pathway was up-regulated in the cancer lesion.

2. Development of a novel exosome detection system

Circulating exosomes in blood play crucial roles in cancer development and progression. We have
developed a novel device to determine the absolute number of exosomes in sera without complicated
enrichment procedures. We found that HER2-positve exosomes are significantly elevated in patients
with breast cancer or ovarian cancer versus healthy subjects or those with non-cancer diseases.

3. Identification of disease-specific sugar chain alterations by lectin array analysis

We had developed the lectin array system which can systematically detect the alteration of
glycosylation status on proteins. By using this system, we found that the sugar chain on
metalloprotease MMP3 was specifically changed in sera from rheumatoid arthritis patients
(Arthritis Res Ther. 2016). Furthermore, we also identified that the WFA lectin-binding mucin 1 was
elevated in sera form lung cancer patients (J Gastroenterol. 2016, Anal Chem. 2015).

4. Analysis of the thiol proteome system with chronic inflammation samples

Several serum proteins were modified with sulfides on the Cys residue during stress response. We
developed the PEG-maleimide-labeling gel shift assay for identification of poly sulfide proteins. By
using this system, we found that irrelevant poly sulfide-modification was associated in chronic
inflammation disorder (Free Radic Biol Med. 2017).
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